Introduction and Main Results
Let C be complex plane. Let D be a domain in C. Let F be a family meromorphic functions defined in the domain D. F is said to be normal in D, in the sense of Montel, if for any sequence {f n } ⊂ F, there exists a subsequence {f n j } such that f n j converges spherically locally uniformly in D, to a meromorphic function or ∞.
Let f z and g z be two meromorphic functions, let a be a finite complex number. If f z − a and g z − a have the same zeros, then we say they share a or share a IM ignoring multiplicity see 1-3 . 
1.3
In 1979, Gu 4 proved the following result. 
Recently, Xu 7 did not know whether the condition ψ has only simple zero in D and f has all multiple poles are necessary or not in Theorem B.
In 2007, Fang and Chang considered the case a 0 in Theorem A. In this note, Fang and Chang 8 proved the following result. It is natural to ask whether Theorem D can be improved by the ideas of shared values. In this paper, we investigate the problem and obtain the following results. 
Preliminary Lemmas
In order to prove our theorems, we need the following lemmas.
The well-known Zalcman's lemma is a very important tool in the study of normal families. It has also undergone various extensions and improvements. The following is one up-to-date local version, which is due to Pang and Zaclman 11 . 
where
. . , c 0 are constants. Since f k / 0, we deduce that t 1, and thus
2.5
Case 1 if f k − z l has exactly one zero z 0 . From 2.5 , we set
2.6
Obviously, B is a nonzero constant and l ≥ 1.
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From 2.6 , we obtain
where P 1 z / ≡ 0. By 2.4 , we deduce
where A is nonzero constant. Comparing 2.7 and 2.8 , we obtain that deg A 0 ≥ m 1 k − 1 is impossible. In this paper, by the same method of 7 , we consider the differential polynomial in Lemma 2.5 and prove a more general result. Proof. We may assume that D Δ {|z| < 1}. Suppose that F is not normal in D. Without loss of generality, we assume that F is not normal at z 0 0. Then, by Lemma 2.1, there exists a number r ∈ 0, 1 ; a sequence of complex numbers z j , z j → 0 j → ∞ ; a sequence of functions f j ∈ F; a sequence of positive numbers ρ j → 0 such that g j ξ ρ −k j f j z j ρ j ξ converges uniformly with respect to the spherical metric to a nonconstant meromorphic functions g ξ in C. Moreover, g ξ is of order at most 2. Hurwitz's theorem implies that g ξ / 0.
We have
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Considering b i z is analytic on D i 1, 2, . . . , n , we have
for sufficiently large j. Hence, we deduce from Γ/γ| H < k 1 that
converges uniformly to 0 on every compact subset of C which contains no poles of g ξ . Thus, we have
on every compact subset of C which contains no poles of g ζ . Next, we will prove that G f j ζ − ψ z 0 has just a unique zero. By way of contradiction, let ζ 0 and ζ * 
Proof of Theorem 1.4
Proof. Since normality is a local property, without loss of generality, we may assume D Δ {z : |z| < 1}, and
where l is a positive integer, ϕ 0 1, ϕ z / 0 on Δ {z : 0 < |z| < 1}. By Lemma 2.6, we only need to prove that F is normal at z 0.
If f ∈ F, P f 0 / ψ 0 , then there exists δ > 0 such that P f z / ψ z on Δ δ . By condition of Theorem, for every g ∈ F, we know P g z / ψ z on Δ δ . By theorem D, F is normal on Δ δ , so F is normal on z 0. Now, we consider P f 0 ψ 0 . Suppose P f z / ≡ ψ z on the neighborhood |z| < δ where δ is a small positive number otherwise, P f z ≡ ψ z on the neighborhood |z| < δ, by condition of theorem, for every g ∈ F, we also obtain P g z ≡ ψ z . So P g z / ψ z 1. By Theorem D, F is normal at z 0. So Theorem 1.4 is proved , there exists δ > 0 such that P f z / ψ z on z ∈ Δ δ . So, for every g ∈ F, we obtain P g z / ψ z z ∈ Δ δ .
3.2
By Theorem D, F is normal on Δ . Next, we will prove F is normal at z 0. Suppose, on the contrary, that F is not normal at z 0 ∈ Δ, then there exists a sequence functions we also denote F that has no any normal subsequence on z 0.
